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Dental caries is the most common chronic child-
hood disease (1). Early childhood caries (ECC)
occur after the eruption of first teeth (2), and it
represents a significant problem for low-income
and minority populations in the US and Canada
(3–9). Children with ECC are more likely to
experience disease in permanent teeth (10–12),
pain, and lowered self-esteem; untreated caries
can also lead to lifelong oral health problems
(13).
Behavioral change is necessary to prevent ECC
and protect children’s teeth (14–17). Interventions
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Abstract – Objectives: This pragmatic randomized trial evaluated the
effectiveness of a tailored educational intervention on oral health behaviors and
new untreated carious lesions in low-income African-American children in
Detroit, Michigan. Methods: Participating families were recruited in a
longitudinal study of the determinants of dental caries in 1021 randomly
selected children (0–5 years) and their caregivers. The families were examined
at baseline in 2002–2004 (Wave I), 2004–2005 (Wave II) and 2007 (Wave III).
Prior to Wave II, the families were randomized into two educational groups. An
interviewer trained in applying motivational interviewing principles (MI)
reviewed the dental examination findings with caregivers assigned to the
intervention group (MI + DVD) and engaged the caregiver in a dialogue on the
importance of and potential actions for improving the child’s oral health. The
interviewer and caregiver watched a special 15-minute DVD developed
specifically for this project based on data collected at Wave I and focused on
how the caregivers can ‘keep their children free from tooth decay’. After the MI
session, the caregivers developed their own preventive goals. Some families in
this group chose not to develop goals and were offered the project-developed
goals. The goals, if defined, were printed on glossy paper that included the
child’s photograph. Families in the second group (DVD-only) were met by an
interviewer, shown the DVD, and provided with the project’s recommended
goals. Both groups of families received a copy of the DVD. Families in the
MI + DVD group received booster calls within 6 months of the intervention.
Both caregivers and the children were interviewed and examined after
approximately 2 years (Wave III: 2007). Results: After 6-month of follow-up,
caregivers receiving MI + DVD were more likely to report checking the child
for ‘precavities’ and making sure the child brushes at bedtime. Evaluation of the
final outcomes approximately 2 years later found that caregivers receiving the
MI + DVD were still more likely to report making sure the child brushed at
bedtime, yet were no more likely to make sure the child brushed twice per day.
Despite differences in one of the reported behaviors, children whose caregivers
received the motivational intervention did not have fewer new untreated
lesions at the final evaluation. Conclusions: This study found that a single
motivational interviewing intervention may change some reported oral health
behaviors, it failed to reduce the number of new untreated carious lesions.
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during pregnancy or early childhood have shown
considerable effects on the long-term health and
development of children (18). Children whose
mothers display a lack of knowledge about some
determinants and means of prevention of ECC
have higher caries prevalence and severity than
those whose mothers are more informed about
determinants and means of prevention of caries
(10, 11, 19, 20). However, simply having knowledge
about healthy behaviors is often insufficient for
changing unhealthy behaviors (21–23).
Motivational Interviewing (MI) is an individual-
centered brief counseling technique that uses an
empathic, collaborative style to elicit and build on
patients’ own reasons for change. Four principles
guide the implementation of MI: (i) expression of
empathy: the counselor understands the indi-
vidual’s feelings without judging; (ii) exploring
ambivalence: through open-ended questions, the
counselor facilitates the individual’s formulation
of arguments for changing; (iii) rolling with the
resistance: the counselor focuses on creating a new
perspective for the importance of change; and (iv)
supporting self-efficacy: the counselor facilitates
development of the individual’s confidence to cope
with obstacles and succeed in changing (24). MI
has proven efficacious with a range of health-
related behaviors, including substance abuse, diet
and exercise, and medication adherence (25). Meta-
analytic reviews have suggested that (i) a single
session of MI is associated with significant effects
on a range of outcomes (25, 26); (ii) MI has a
significant impact when compared to no treatment,
as well as (and perhaps particularly) when used as
a precursor to a more intensive and structured
treatment; and (iii) the effects of MI are greatest at
the initial follow-up and decline over time (25, 27).
Importantly, MI has also shown promise in
helping parents decrease a child’s risk of develop-
ing ECC (12, 24, 25, 28–30). For example, Weinstein
et al. showed that children of parents receiving MI
had fewer carious surfaces, more fluoride varnish
applications, and a lower likelihood of developing
new lesions after 2 years than children of parents
receiving a pamphlet and watching a video (28).
Such an effect is consistent with the importance of
caregivers in the realization and continuation of
their children’s health-related behavior (31–34).
Parents decide what a child eats, where a child
goes, what activities they participate in, what their
physical environment is like, and what sort of
emotional environment they live in (35). Parental
practices related to seeking health care, smoking,
affection ⁄ bonding, and nutrition deeply affect
health outcomes for that child (18).
The present study was designed to evaluate the
effectiveness of a tailored, educational intervention
utilizing brief motivational interviewing to pro-
mote healthy behaviors, including brushing behav-
iors, food choices, checking for precavities, and
seeing a dentist, and to reduce the development of
new untreated decay in low-income African-Amer-
ican children. This is the first study to examine the
MI approach for oral health behaviors and dental
caries in low-income African-American children. It
is also unique in its emphasis on a ‘real-world’ test
of this approach, by (i) utilizing community ther-
apists as interventionists, and (ii) comparing the
brief MI intervention to an active control condition.
Methods
Sample design and selection of families
The data were collected during the Detroit Dental
Health Project (DDHP), a 7-year study designed to
identify the determinants of variation in prevalence
and incidence of dental caries among low-income
African-American children in Detroit (36). At
baseline in 2002, a two-stage probability propor-
tionate-to-size sampling design was used to select
housing units in the 39 census tracts in the city of
Detroit with the highest concentration of residents
with family incomes at or below the 250th percen-
tile of the of poverty line (e.g., a family of 4 with an
annual income of <$44 125). All buildings and
businesses in 118 randomly selected geographic
segments within the census tracts were listed, and
a random sample was drawn from the units
identified as houses. Housing units with families
making <250th percentile of the poverty line and
having at least one African-American child aged
<5 years old were recruited for the study. Of the
1389 families recruited, 1021 were interviewed and
examined at a central location in Detroit in 2002–
2003. Only one child aged 0–5 years per family was
selected for inclusion in the study using a random
selection process. The selected child’s primary
caregiver, defined as the individual who makes
decisions for the child and is responsible for the
child’s welfare and health care, was also included
in the study. The Health Sciences Institutional
Review Board at the University of Michigan
granted approval for this study.
The children were randomized either into an
intervention group (MI + DVD) or a control or
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comparison group (DVD-only) (Fig. 1). As a com-
munity oral health participatory research project,
we have listened to our community partners, and
we have made a commitment to the community that
we would treat all families with respect and would
work for the betterment of the community as a
whole. We felt it would be unethical to provide no
benefit to the families in the control group; there-
fore, it was decided that the families in the control
group would at minimum watch the educational
DVD and receive list of recommendation on how to
maintain the oral health of their children. This
decision was well received by our Community
Advisory Committee, who shared with us their
concerns that researchers often conduct research for
the purpose of benefitting themselves but not
directly for community members.
Randomization
Prior to Wave II data collection, 1021 children
participating in Wave I were stratified by age and
caries severity (sound, early carious lesions, cavi-
tated carious lesions) as assessed in Wave I. A
random number was generated for each child
using the RAND function in MS Excel. The random
numbers were classified into odd and even num-
bers, and each child was assigned to one of the two
groups. The assignment of the children was
masked to participants, project staff with the
exception of coordination desk and interviewing
staff, examining dentists, and analysts. The ran-
domization process resulted in the assignment of
506 children to an MI + DVD group and 515 to a
DVD-only group. Although the children were
randomized and their dental outcomes would be
the focus of the evaluation, the intervention was
administered to the child’s caregiver who pre-
sented at Wave II. The numbers of children who
received the intervention and completed the trial
are listed in Figure 1.
DVD intervention component
After the dental examinations of the child and
caregiver in Wave II, the caregiver met with a







Completed follow-up  
(n = 370)
Non-respondent at follow-up 
(n = 26)






Index child randomized 
(n = 1021)
Received allocated intervention 
(n = 396)
Wave II non-respondents: did not receive 
allocated intervention 
(n = 110)
Allocated to control 
(n = 515)
Received allocated intervention 
(n = 394)
Wave II non-respondents: did not receive 
allocated intervention 
(n = 121)




Fig. 1. Participant disposition.
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trained MI interviewer (MI + DVD intervention
group) or a research assistant (DVD-only control
group). In the presence of the research assistant or
interviewer, caregivers in both conditions viewed a
high-quality, 15-minute educational video specifi-
cally designed for the project emphasizing the
importance of good oral health in children and
demonstrating how the caregiver can keep children
free from tooth decay. Development of the video,
which was titled ‘You can keep your children free
from tooth decay’, was based on Social Cognitive
Theory (37) and was designed to promote self-
confidence among the caregivers to keep their
children free from dental caries. The theory postu-
lates that behavior reciprocally influences, and is
influenced by, personal as well as social and
physical environment factors. As a result, human
behavior is based upon the influence of behavioral,
cognitive, and cognitive sources of influence.
Using the results from the baseline survey of oral
health beliefs combined with qualitative informa-
tion obtained from focus groups conducted with
caregivers prior to the start of this trial, the video
addressed the targeted oral health beliefs, good oral
health practices, and barriers to achieving good oral
health practices. Specifically, the video discussed the
process of tooth decay, how to brush children’s teeth
at various age levels, and how eating habits affect the
process of tooth decay. Throughout the video,
motivational messages addressing oral health be-
liefs and barriers to achieving good oral health
practices were presented by the actors. The video
was produced by a professional media company in
Detroit. The video was narrated by a practicing
African-American dentist who appeared in the
video as the ‘dentist’. Other actors were caregivers
from Detroit and project staff. The video was
designed to be action-oriented with music, images,
and movement of the actors.
Training and fidelity of MI interviewers
Interviewers were master’s-level therapists from
the community who attended a 2-day training
covering the purpose and basic principles of MI as
well as practicing MI techniques through role-
playing exercises. Interviewers continued super-
vised training by an MI expert (Dr. Ondersma) for
a period of 4 weeks. All interviews were recorded
and analyzed by the expert. During the project, the
MI sessions were taped and reviewed by research
staff. MI interviewers were provided weekly feed-
back during data collection. To assess the quality of
the educational intervention and to evaluate how
well the interviewers applied MI techniques, a
randomly selected subset (n = 152, 38.4%) of the
taped sessions were scored by project staff trained
in MI using the Motivational Interviewing Treat-
ment Integrity (MITI) Code (38). A randomly
selected set of 30 taped sessions were scored by
the MI trained project staff and by an external
group specializing in the use of the MITI to assess
the reliability of the project’s MITI coding.
MI + DVD intervention group
For caregivers assigned to the MI + DVD condition,
following the video, the MI interviewer engaged the
caregiver in a discussion of their thoughts and
concerns (if any) regarding their child’s oral health,
and in particular regarding what changes (if any)
they wished to make with respect to their monitor-
ing of their child’s oral health. With the caregiver’s
assent, feedback from their child’s dental examina-
tion was also reviewed as part of this interview. At
the conclusion of the session, all caregivers received
a brochure printed on glossy paper that displayed a
photograph of their child, and a magnet for placing
the brochure in a convenient place at home. The
majority of the caregiver who chose to set one or
more specific goals for their child’s oral health
received a glossy brochure listing their goals, and it
also displayed the child’s photograph. A small
number of caregivers (n = 43) who chose not to set
specific goals were offered a general list of 10
recommendations regarding dietary intake, oral
hygiene, and dental check-ups developed by the
project printed as well as a glossy brochure with the
child photograph. The session ended with a dia-
logue regarding possible barriers to implementing
the personal plan (if any) and how the caregiver
planned to overcome those barriers.
Within 6 months of this brief intervention ses-
sion, which lasted on average 40 minutes, attempts
were made to contact the caregivers to review the
goals as well as to administer a follow-up ques-
tionnaire regarding oral health behaviors, beliefs,
and attitudes. The MI + DVD group also received a
second copy of the brochure with the child’s
photograph and the goals 7 months after the
intervention and after most of the follow-up ques-
tionnaires had been completed.
DVD-only control group
Caregivers in the control group watched the
same educational video and were given a list of
instructions on how to promote the oral health of
their children. At the end of the video, the
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research assistant provided the caregivers with a
glossy-printed brochure that displayed the 10
project recommendations as well as the child’s
photograph. Caregivers in this condition did not
receive any feedback from the dental examination
regarding their child’s caries ⁄ precarious lesions
status. Caregivers in the DVD-only group were
also administered a follow-up questionnaire with-
in 7 months after the intervention; however, goals
were not reviewed, nor was the brochure re-
mailed as it was for the MI + DVD group.
Six-month follow-up evaluation
The follow-up phone call was scheduled and
attempted for all caregivers (MI + DVD and
DVD-only) within 6 months of the date the care-
giver received the intervention. During the fol-
low-up phone call, a brief questionnaire assessed
the caregiver’s and child’s dental health practices
as well as the intermediate impact of the inter-
vention. Reaching every caregiver via phone was
not feasible because of the high mobility and
frequent phone disconnections of the families;
therefore, different approaches were used to
reach the families including administering the
follow-up questionnaire in the home. On average,
caregivers were contacted 28.8 weeks after receiv-
ing the intervention, and the majority (60.6%)
were interviewed within the prescribed 6 months
after the intervention. Most caregivers were fol-
lowed-up via phone call (87.1%). Of the 790
Wave II participants, 734 (92.9%) were success-
fully contacted and interviewed during the fol-
low-up period: 370 (93.9%) in the MI + DVD
group and 364 (91.9%) in the DVD-only group.
Booster for intervention group
Seven months after the completion of the interven-
tion and after the majority of follow-up interviews
had been completed, the child-specific brochures
were re-mailed only to those assigned to the
MI + DVD group. Those in the MI + DVD group
who set goals (n = 326) were mailed a brochure with
their child’s picture and the list of goals they set
during the MI session. Those who set no goals and
chose to receive the project’s standard 10 goals
(n = 46) were mailed a brochure with their child’s
picture and the standard goals. The remaining
caregivers who set no goals and chose not to receive
the project’s standard goals (n = 24) were sent no
brochure but were offered a chance to receive the
goals if they wished by returning a request card, but
only one of these caregivers asked for the brochure.
Rationale for independent measures selected in
the analysis
Wave II was considered the baseline as the inter-
vention was administered after the questionnaires
and dental examination were completed. Individ-
ual and neighborhood-level risk factors were
initially selected based on the factors determined
to be significant predictors of disease in children in
previous analyses of the Detroit Dental Health
Project data (6, 39–45).
Child-level factors
Child-level factors included the following: child’s
age (in years); gender (1 = female, 0 = male); fre-
quency of soda consumption during the past week
(1 = never, 2 = 1 day, 3 = 2–6 days, 4 = everyday)
using the Block Kids Food Frequency Questionnaire
(Berkeley, CA, USA); weight-for-age percentiles
computed according to the 2000 Centers for Disease
Control and Prevention growth charts (46) and
categorized into quartiles; having visited a dentist
in the past 2 years (1 = yes, 0 = no); and current
participation in Head Start (1 = yes, 0 = no). Un-
treated lesions (noncavitated, cavitated, and total)
were assessed at baseline using the International
Caries Detection and Assessment System (ICDAS)
(47), and the total number of untreated lesions was
categorized into quartiles. The ICDAS classifies each
tooth surface (pits and fissures, buccal ⁄ lin-
gual ⁄ mesial ⁄ distal separately) into a 7-point scale
as follows: 0 = sound, 1 = first visual change in
enamel; 2 = distinct visual change in enamel;
3 = localized enamel breakdown caused by caries
with no visible dentin or underlying shadow;
4 = underlying dark shadow from dentin with or
without localized enamel breakdown; 5 = distinct
cavity with visible dentin; and 6 = extensive distinct
cavity with visible dentin. A detailed description of
the criteria is available at the ICDAS website:
(http://www.icdas.org/elearning.html).
Three of the examiners including the senior
trainers were the same throughout the baseline
and follow-up examination. Additional examiners
were recruited during each wave and trained
using a rigorous 2-week training following checks
on quality of the quality on monthly bases.
Examiners’ reliability coefficients were fair to
excellent.
Caregiver ⁄ family-level factors
Caregiver- and family-level factors included the
following: caregiver’s gender (1 = female, 0 =
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male); caregiver’s age (1 = 14–24 years, 2 = 25–
34 years, 3 = 35–44 years, 4 = 45 + years); highest
level of education (1 = less than high school, 2 =
high school ⁄ GED, 3 = some college or more);
household income (1 = less than $10 K, 2 = $10–
$19 999, 3 = $20–$29 999, 4 = $30 K or more); and
religiosity (1 = attend religious services at least 1·
per week, 0 = other). Oral health self-efficacy was
measured and calculated as described in Finlayson
et al. 2005 and categorized into quartiles. Parenting
stress was measured using an existing scale (48)
and categorized into quartiles. Fatalism was
assessed by rating agreement with the statement
‘Most children eventually develop dental cavities’
(1 = Agree ⁄ Strongly agree, 0 = Disagree ⁄ Strongly
disagree ⁄ Neutral). The number of noncavitated,
cavitated, missing, and filled surfaces (DTMFS) of
the caregiver was assessed using the ICDAS crite-
ria. DTMFS was categorized into quartiles for the
present analysis. Indicators of a caregiver change
between Waves I and II or between Waves II and III
(1 = change, 0 = no change) were also included.
Neighborhood-level factor
A neighborhood disadvantage index was com-
puted according to the formula suggested by Ross
and Mirowsky (49). This index was categorized
into quartiles (1 = least disadvantaged to 4 = most
disadvantaged).
Behavioral factors
Behavioral factors included the following: brushing
behaviors such as times brushed per day (1 = 2·
per day, 0 = less than 2· per day); days brushed
per week (1 = 7 days, 0 = less than 7 days); and
days brushed at bedtime (1 = 7 days, 0 = less than
7 days). Oral health-related behaviors recording
whether or not the caregiver engaged in a partic-
ular behavior (1 = do this now, 0 = don’t do this
now) were included in the analysis as well. These
behaviors included providing child with nonsug-
ared snacks, giving the child healthy meals, check-
ing the child for precavities, making sure that the
child sees the dentist every 6 months, making sure
that the child brushes at bedtime, and assuring that
the child brushes twice per day.
MI fidelity summary measure
An overall measure of fidelity was created to assess
any impact the fidelity of the MI session might
have had on the behavioral and clinical outcomes.
Scores for global ratings of empathy, motivational
interviewing spirit, percentage of open questions,
and total reflections were summed then standard-
ized. The standardized z-scores were then catego-
rized into quartiles to differentiate interviewers on
MI fidelity.
Selection of final predictors
Bivariate analyses were conducted on the Wave II
baseline factors, and those factors that were signif-
icantly different between the two intervention
assignments were included in the models to evaluate
the intermediate and final behavioral outcomes as
well as the final clinical outcomes. Despite the lack of
differences between the two groups at baseline, the
measure of self-efficacy was included as a predictor
in the final models as it is an important principle of
MI, and its inclusion allows for testing any impact of
the interaction between level of self-efficacy and
group assignment. In addition to these significant
factors, a variable to indicate intervention assign-
ment was included.
Clinical outcomes: increments in untreated
caries
That the children of caregivers in the MI + DVD
group would have better clinical outcomes at Wave
III than children of caregivers in the DVD-only
group was the primary a priori hypothesis for this
study. Clinical outcomes were defined as the
number of new noncavitated, new cavitated, and
new untreated lesions. These outcome measures
were calculated by comparing the caries status of
each tooth surface in Wave III as assessed using
ICDAS with its status in Wave II. The examinations
followed the same criteria and protocols for train-
ing of the examiners. Because of a small number of
surfaces with reversals (0.3% of the total number of
surfaces) which could have occurred by the exam-
iner’s error as well as transitions from noncavitated
carious lesions to sound tooth surfaces, an adjust-
ment formula suggested by Beck et al. (50) was
applied to the calculation of caries increments
between Waves 2 and 3.
Behavioral outcomes
A secondary hypothesis was that children and
caregivers in the MI + DVD group would have
better behavioral outcomes than children and
caregivers assigned to the DVD-only group. Brush-
ing behaviors of the child were assessed at Wave II
(baseline), 6-month follow-up, and Wave III.
Behaviors included times brushed during a typical
day (1 = 2 or more, 0 = less than 2); days brushed
during a typical week; and days brushed before
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bed (1 = 7 days, 0 = less than 7 days). Other
behaviors assessed at baseline, 6-month follow-
up, and at Wave III, were whether or not the
caregivers adhered (1 = do this now, 0 = don’t do
this now) to specific oral health practices including
providing the child with nonsugared snacks,
always giving the child healthy meals, checking
for ‘precavities’, assuring the child sees the dentist
every 6 months, assuring the child’s teeth are
brushed at bedtime, and assuring the child’s teeth
get brushed twice per day.
Statistical analysis
Of the 790 participants who returned in Wave II,
396 (78.3% of those originally assigned) had been
assigned to the intervention group (MI + DVD),
and 394 (76.7% of those originally assigned) had
been assigned to the comparison group (DVD-
only). A total of 654 (64.0%) respondents returned
in Wave III: 324 (64.0%) in the MI + DVD group
and 330 (64.0%) in the DVD-only group. Of the 654
Wave II participants, 599 caregivers (55.9%) partic-
ipated in Wave II and Wave III and were thus
included in an intent-to-treat analyses: 299 (55.3%)
in the MI + DVD group and 300 (56.3%) in the
DVD-only group. Any potential bias as a result of
drop-out was assessed by comparing the same
Wave II characteristics included in the models but
collected at Wave 1 of respondents and drop-outs
within each intervention group.
Intermediate and final behavioral outcomes were
evaluated using logistic regressions. The impact of
the intervention on the Wave III clinical outcomes
was evaluated using negative binomial regressions.
Additional analyses including the interaction be-
tween group assignment and baseline disease
levels were also conducted to determine whether
the intervention had a differential impact depend-
ing on severity of disease. Analyses were conduced
with STATA 10 (Stata Corp, College Station, TX,
USA) to account for the complex sample design.
All analyses were adjusted with the weight devel-
oped to account for unequal probabilities of selec-
tion and differential nonresponse.
A small number of missing values (<4% for any
one item) was imputed using IVEware (51), a SAS-
callable software application. IVEware imputes
missing and nonsubstantive (‘don’t know’ or
‘refused’) responses using a multiple imputation
method in which a sequence of regression models
are fit and values are drawn from the predictive




Three of the four individual elements included in
the global fidelity score can be compared to
recommended standards for MI fidelity. Basic
proficiency or higher in percent of open-ended
questions was reached in 98.4% of sessions, with a
mean % open-ended question rating of 76.5%. The
number of sessions reaching basic proficiency or
higher in the global ratings was lower: proficiency
or higher for MI spirit and overall empathy was
observed in 43.2% and 26.9% of all taped sessions,
respectively.
Bias analysis
Results of the bias analysis found minor differences
between the respondents and drop-outs with
respect to their Wave I characteristics. Respondents
assigned to the MI + DVD group were more likely
than drop-outs assigned to the MI + DVD group to
have ever taken the index child to the dentist
(37.8% and 28.0%, respectively). Significantly, more
of the children assigned to the MI + DVD group
who dropped-out were male (53.1% and 44.5%,
respectively). In those assigned to the DVD-only
group, the only difference between the respondents
and drop-outs was with respect to having ever
visited a dentist. Drop-outs were more likely than
respondents to have ever taken their child to the
dentist (37.7% and 31.7%, respectively). No differ-
ences in baseline (Wave II) disease levels existed
between respondents and drop-outs in either those
assigned to the MI + DVD group or those to the
DVD-only group.
Baseline (Wave II) characteristics
Of the 21 baseline characteristics considered, the
MI + DVD and DVD-only group differed on only 5
(Table 1). Bivariate analyses show that more
children in the MI + DVD group appear to live in
more advantaged neighborhoods. More children in
the MI + DVD group were reported as having
visited the dentist since the last visit (Wave I) to the
project’s assessment center. More children in the
MI + DVD group experienced a caregiver change
between Wave I and Wave II. Finally, more children
in the MI + DVD group reported brushing twice per
day as well as brushing every day at bedtime.
Six-month behavioral outcomes
Logistic regression models were employed to test
the impact of the intervention on the 6-month
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Total 299 (49.92) 300 (50.08)
Neighborhood disadvantage index
Lowest 79 (26.42) 78 (26.00) 0.033
2 72 (24.08) 79 (26.33)
3 62 (20.74) 84 (28.00)
Highest 86 (28.76) 59 (19.67)
Child characteristics
Gender
Male 133 (44.48) 141 (47.00) 0.382
Female 166 (55.52) 159 (53.00)
Age (years) 4.63 4.51 0.353
Frequency of soda consumption
Never 94 (31.44) 100 (33.33) 0.077
1 day per week 35 (11.71) 55 (18.33)
2–6 days per week 117 (39.13) 118 (39.33)
Every day 53 (17.73) 27 (9.00)
Weight-for-age percentile
Lowest 71 (23.75) 79 (26.33) 0.712
2 72 (24.08) 74 (24.67)
3 77 (25.75) 67 (22.33)
Highest 79 (26.42) 80 (26.67)
Child dental visit since Wave I 212 (70.90) 190 (63.33) 0.029
Current participation in head start 62 (20.74) 47 (15.67) 0.097
New caries between W1 and W2
Noncavitated lesions 3.50 3.45 0.758
Lowest 84 (28.09) 85 (28.33) 0.844
2 31 (10.37) 31 (10.33)
3 109 (36.45) 105 (25.00)
Highest 75 (25.08) 79 (26.33)
Cavitated lesions 2.15 2.14 0.508
Lowest 178 (59.53) 179 (59.67) 0.936
2 43 (14.38) 51 (17.00)
Highest 78 (26.09) 70 (23.33)
Total untreated lesions 5.65 5.59 0.572
Lowest 72 (24.08) 78 (26.00) 0.404
2 53 (17.73) 42 (14.00)
3 91 (30.43) 101 (33.67)
Highest 83 (27.76) 79 (26.33)
Caregiver ⁄ family characteristics
Caregiver change
Wave 2 to Wave 3 7 (2.34) 5 (1.67) 0.590
Gender
Male 11 (3.68) 16 (5.33) 0.204
Female 288 (96.32) 284 (94.67)
Age
14–24 years 63 (21.07) 71 (23.67) 0.705
25–34 years 145 (48.49) 150 (50.00)
35–44 years 64 (21.40) 51 (17.00)
45+ years 27 (9.03) 28 (9.33)
Highest Education Level
Less than high school 146 (48.83) 127 (42.33) 0.077
High school ⁄ GED 89 (29.77) 102 (34.00)
Some college or more 64 (21.40) 71 (23.67)
Household income
<$10 K 118 (39.46) 113 (37.67) 0.369
$10–$19 999 91 (30.43) 82 (27.33)
$20–$29 999 51 (17.06) 60 (20.00)
$30 K or more 39 (13.04) 45 (15.00)
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behavioral outcomes. Final baseline predictors were
identified as those characteristics differing signifi-
cantly between the two intervention groups (Ta-
ble 1). A measure of self-efficacy and an indicator
for group assignment were included as a predictor.
The impact of the intervention on the 6-month
preliminary outcomes is presented in Table 2.
Controlling for caregiver change between Wave I
and II, neighborhood disadvantage, having ever
visited a dentist, brushing twice per day, brushing
every day at bedtime, and self-efficacy, the inter-
vention group assignment only had a significant
impact on whether or not the caregiver reported
checking the child for precavities and making sure
the child sees the dentist every 6 months. Those
caregivers in the MI + DVD group were 3.6 times as
likely to report checking for precavities and 2 times







Lowest 86 (28.76) 84 (28.00) 0.876
2 68 (22.74) 76 (25.33)
3 75 (25.08) 76 (25.33)
Highest 70 (23.41) 64 (21.33)
Parenting stress
Lowest 98 (32.78) 90 (30.00) 0.148
2 66 (22.07) 68 (22.67)
3 62 (20.74) 75 (25.00)
Highest 73 (24.41) 67 (22.33)
Fatalism 233 (77.93) 216 (72.00) 0.182
Religious services at least 1· per week 87 (29.10) 90 (30.00) 0.966
DTMFS
Lowest 78 (26.74) 85 (28.72) 0.472
2 69 (23.63) 71 (23.99)
3 73 (25.00) 77 (26.01)
Highest 72 (24.66) 63 (21.28)
Brushing behaviors
Times child brushes per day in a typical week
<2· per day 131 (43.81) 158 (52.67) 0.017
2· per day 168 (56.19) 142 (47.33)
Days child brushes per week in a typical week
<7 days 71 (23.75) 67 (22.33)
7 days 228 (76.25) 232 (77.33)
Days child brushes at bedtime in a typical week
<7 days 196 (65.55) 224 (74.67) 0.047
7 days 103 (34.45) 76 (25.33)
Oral health practices
Provides child with nonsugared snacks
Noa 30 (10.03) 27 (9.00) 0.816
Yes 269 (89.97) 273 (91.00)
Gives child healthy meals
No 14 (4.68) 26 (8.67) 0.129
Yes 285 (95.32) 274 (91.33)
Checks child for precavities
No 122 (40.80) 127 (42.33) 0.746
Yes 177 (59.20) 173 (57.67)
Makes sure child sees DDS every 6 mos
No 126 (42.14) 143 (47.67) 0.142
Yes 173 (57.86) 157 (52.33)
Makes sure child brushes at bedtime
No 113 (37.79) 123 (41.00) 0.221
Yes 186 (62.21) 177 (59.00)
Makes sure child brushes 2· per day
No 116 (38.80) 132 (44.00) 0.079
Yes 183 (61.20) 168 (56.00)
aThe No and Yes categories are based on the caregivers’ responses to questions by selecting one of these two answers:
‘I do this now’ or ‘I do not do this now’.
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dentist every 6 months than those caregivers in the
DVD-only group.
The impact of the intervention on four additional
outcomes was in the expected direction; however,
these results failed to reach significance. Caregivers
in the MI + DVD group reported: (i) that the child
brushes twice per day (OR = 1.6); (ii) that the child
brushes 7 days per week (OR = 1.2); (iii) that the
child brushes every day at bedtime (OR = 1.7); and
(iv) making sure that the child brushes twice per
day (OR = 1.7).
Wave III final behavioral outcomes
Logistic regression models were also used to test
the impact of the intervention on the Wave III
behavioral outcomes. Final baseline predictors for
the Wave III outcomes models were identified in
the same manner as those for the 6-month out-
comes. The impact of the intervention on the Wave
III behavioral outcomes is presented in Table 3.
Accounting for caregiver change between Wave I
and II, neighborhood disadvantage, having ever
visited a dentist, brushing twice per day, brushing
every day at bedtime, and self-efficacy, caregivers
in the MI + DVD group were significantly more
likely (OR = 2.7) than those in the DVD-only group
to report checking their child for precavities.
Behavioral outcomes where the impact was on
the expected direction yet failed to reach signifi-
cance include: (i) reporting that the child brushes
twice per day (OR = 1.2); (ii) reporting that the
child brushes everyday at bedtime (OR = 1.1); (iii)
making sure the child sees the dentist every
6 months (OR = 1.2); (iv) making sure the child
brushes at bedtime (OR = 1.6); and (v) making sure
the child brushes twice per day ever day OR = 1.5).
Wave III clinical outcomes
At Wave III, the MI + DVD group developed on
average 4.0 new noncavitated lesions and 2.5 new
cavitated lesions. The DVD-only group developed
on average 4.1 new noncavitated lesions and 2.3 new
cavitated lesions. The results of the negative bino-
mial models show no main effect of the intervention
on the development of new noncavitated, cavitated,
and total new untreated disease (Table 4). Also, no
significant interaction between intervention group
assignment and baseline disease level or level of self-
efficacy and intervention assignment was found.
Secondary analysis of potential moderators
Even though the subsample of taped sessions was
small (n = 152), we conducted a secondary analysis
of only those caregivers who received MI and whose
sessions were rated using the MITI to determine
whether the fidelity of the MI session could mod-
erate the effects of the intervention. When the MI
fidelity summary measure was included along with
baseline caries severity and self-efficacy, no signif-
icant impact of fidelity was observed on either the
final clinical outcomes or the 6-month and final
behavioral outcomes (results not shown).
Discussion
This clinical trial of MI for caregivers of urban
children was conducted to (i) confirm the effective-
ness of MI with caregivers in promoting good oral
health in a ‘real-world’ trial, and (ii) examine the use
of this approach with an extremely low-income, high-
risk urban sample. In this relatively large study, we
found significant intervention-related effects for only
1 of 9 behavioral outcomes evaluated at each follow-
up point (approximately 6 months and 2 years) and
found no effects on dental caries. This large study
does not support the findings reported by Weinstein
et al. (23) and Harrison et al. (52). One potential
difference between this study and those reported
earlier is that we did not discuss specific goals from a
menu of potential oral health behaviors with each
caregiver, as was described by Weinstein et al. (23).
Another difference is that in this study dental care
was not provided and is not readily accessible in the
community, as is the case in areas where Native
Canadians live (52). The lack of dental providers in
Detroit is a major problem facing our families. For a
city where over half of the population live in poverty
or near poverty, there were four community clinic
and a small network of private dentists serving over
300 000 children. The lack of preventive care in
Detroit is in contrast to the finding reported by
Weinstein et al. (23, 52). We contend that the impact
of MI on dental caries development in the other
studies was related to the increase in compliance with
professional fluoride varnish applications by the
caregivers in the intervention group.
This finding is inconsistent with the larger litera-
ture on MI for health-related behaviors, as well as
with the few studies looking specifically at the use of
MI for promoting caregiver use of good oral health
practices with their children. There are a number of
possible reasons for this inconsistency. First, there is
growing evidence that even extended assessment
can have clear effects on the behavior being mea-
sured and that this phenomenon can mask inter-
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Motivational intervention and early childhood caries
vention effects in controlled trials of brief interven-
tions (52–59). Viewed from this perspective, the
highly intensive assessment and monitoring of oral
health conducted with all participants in this sample
may have led to a general effect that limited the
ability of the brief motivational intervention to show
incremental efficacy. The use of a very strong control
condition (a high-quality 15-minute video) may
have exacerbated this effect. Clearly, the control
group in this study received far more attention and
care than is the norm for other low-income urban
children and caregivers.
Second, fidelity to the MI model was modest.
Previous studies have shown associations between
MI fidelity and outcomes (60). A number of
previous studies have demonstrated the challenges
involved in obtaining full fidelity to the MI
approach among community providers (61–63).
Third, a number of studies have suggested that MI
may be ineffective or even counter-productive with
participants who are already motivated to make
changes in the target behavior. The present study
presented a motivational intervention to partici-
pants in the MI + DVD group regardless of baseline
motivation, which could have resulted in mixed
effects as a function of initial readiness to change.
Fourth, as opposed to previous studies using a
similar approach, this sample focused exclusively
on very low-income African-American caregivers
and their children. Previous studies by Weinstein
(12, 23, 28) focused on a low-income sample, but
was restricted to Asian and Mexican-American
immigrants. Evidence from comparative studies
suggests that these groups may differ in their
response to motivational interviewing (25). Addi-
tionally, the sample utilized in the present study
also differed in access to subsequent dental care
from the samples included in the previous studies.
Finally, MI in other contexts relies heavily on
facilitating a very personal analysis of the pros and
cons of the present behavior. In contrast to behav-
iors such as substance abuse, poor diet, or poor
medication adherence—all of which have clear and
personally salient negative effects—the oral health
of one’s child may be less clearly relevant, partic-
ularly for caregivers who are multiply stressed.
The current study did not find that caregivers
who participated in the MI intervention were more
likely to report brushing their children’s teeth at
bedtime. The broad nature of the specific changes
promoted in this study may have inhibited the
ability to have an impact on specific oral health
behaviors. We predict that the reason for this
finding is the emphasis in the project and the DVD
on the ‘precavities’ and how they can be prevented
from progressing to ‘cavitities’. The repetition of
the message over the 3 waves of data collection and
the DVD and the MI session may have led to this
finding.
Dental caries is a complex disease and is caused
by a complex interplay of risk factors at the tooth,
mouth, family, and community levels (64). It is not
possible for one intervention to sustain long-term
reduction in the disease. As a biofilm-initiated
disease, preventing the development of the disease
requires constant daily adherence to self-care at
home and changing the biofilm ecology. Profes-
sional care is necessary but not sufficient for long-
term prevention of dental caries. MI has been
designated a promising effective method to pre-
vent dental disease (65) and can influence both self-
and professional care behaviors related to dental
caries. To fully develop this tool, there is a need to
understand how best to customize MI to diverse
clinical conditions and population group. Also,
there is a need to evaluate how MI can be delivered
to impact on disease conditions that are not critical
or life-threatening like drug or alcohol abuse and
HIV infections. There is also a need for research on
what aspects of the MI process (change talk,
discrepancy, readiness to change, urgency of
change, ability to change, and barriers to change)
can be influential on the behavioral change process.
The change process is not a singular event, but
rather a series of small steps that are interrupted by
periods of remissions or relapse. The frequency
and intensity of the MI tools may need to be
adjusted to the stage in the process of change,
commitment to change, and life events. Research is
needed in this area.
This study found that after 2 years caregivers
who participated in an MI session that lasted
around 40 minutes with one brief telephone boos-
ter within 7 months postintervention reported
more often than those in the comparison group
that they check their child for precavities. Other
behaviors were also more frequently reported, but
did not reach statistical significance, by those in the
MI session than those in the other group including
the child brushing twice a day, the child brushing
every day at bedtime, making sure the child sees
the dentist every 6 months, making sure the child
brushes at bedtime, and making sure that the child
brushes twice per day. The study did not find any
clinical nor statistically significant difference in the
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